Minority Stress and Daily Affect among Gay and Bisexual Men
Gay and bisexual men are disproportionately burdened with several mental health problems, including mood and anxiety disorders and associated behavioral comorbidity (e.g., substance use problems, HIV risk behavior) compared to heterosexual men (Cochran et al., 2003; Mills et al., 2004) . According to minority stress theory, sexual orientation disparities in mental health problems are rooted in sexual minority individuals' (i.e., individuals who identify as lesbian, gay, or bisexual, or engage in same-sex sexual behavior) disproportionate exposure to minority stress-the stress that accrues to members of socially disadvantaged, or stigmatized, minority groups and compounds general life stress (Meyer, 2003b) . Several sexual orientationspecific processes have been argued to contribute to the development of minority stress among sexual minority individuals: (1) the internalization of negative societal attitudes; (2) expectations of stressful events and associated hyper-vigilance; (3) external, objective stressful events and conditions related to one's sexual minority status; and (4) concealment of one's sexual orientation (Meyer, 1995) . These four processes are referred to as internalized homophobia, rejection sensitivity, discrimination, and concealment, respectively. Affect refers to the experience of mood and emotions, with mood and anxiety disorders being characterized by disruptions in affective experience, expression, and regulation (Brown et al., 1998; Mineka et al., 1998; Steptoe et al., 2008; Watson, 1988) . Positive affect (PA) is characterized by emotions such as alertness, joy, energy, and enthusiasm, while negative affect (NA) is characterized by emotions such as fear, sadness, and serenity. A third affective dimension, anxious affect (AA), has also been described and is characterized by emotional factors specific to anxiety, such as being scared, jittery, and nervous (Clark and Watson, 1991) .
PA, NA, and AA are domains of the same construct (i.e., affect), but they are orthogonal dimensions that operate independently of each other (Clark et al., 1994; Kercher, 1992; Watson et al., 1995) . These affect domains are consistently linked to depression and anxiety, but are each differentially related to these disorders (Brown et al., 1998; Clark and Watson, 1991; Mineka et al., 1998) . For example, the tripartite model of affect suggests that PA is negatively related to symptoms of depression, AA is positively related to symptoms of anxiety, and NA is implicated in the development of both depression and anxiety (Brown et al., 1998; Clark and Watson, 1991; Clark et al., 1994; Jolly et al., 1994) .
Although several studies have uncovered cross-sectional associations between minority stress and mental health outcomes among gay and bisexual men (e.g., Feinstein et al., 2012; Hatzenbuehler et al., 2009; Mays and Cochran, 2001; Newcomb and Mustanski, 2010; Pachankis et al., 2015) , few have examined minority stress, and its association with affect, as a timevarying construct across days (Pachankis et al., 2014a; Pachankis et al., 2011) . Further, no known research has examined a potentially time-variant association between minority stress and affect every day across several weeks. To address these gaps, the primary objective of the present study was to examine the possible time-variant association between daily minority stress and daily affect among gay and bisexual men. In addition to examining concurrent associations between daily minority stress and daily affect, this study also sought to determine whether there existed a lagged association between daily minority stress and affect on the subsequent day, an analysis that would provide support for a causal effect of minority stress on affective experience.
Finally, multilevel modeling allowed for the modeling of minority stress as both a betweenperson factor and a within-person time-fluctuating state to determine if affective correlates of minority stress are best explained by variation in minority stress experiences across people or across days within people. Extending traditional approaches that measure inherently time-fluctuating events as global factors, while simultaneously examining within-person daily variation, has yielded important insights for the study of other aspects of gay and bisexual men's health, such as HIV risk behavior (e.g., Grov et al., 2010a; Mustanski, 2007; Rendina et al., 
2015)

Method
These analyses use data from Pillow Talk, a longitudinal study designed to examine mental health and HIV transmission risk among highly sexually active (i.e., nine or more sexual partners in the past 90 days) self-identified gay and bisexual men in New York City (Parsons et al., 2013; Parsons et al., 2015a; Ventuneac et al., 2015) . Given that minority stress, depression and anxiety, and sexual vulnerability co-occur among urban-dwelling gay and bisexual men (Halkitis et al., 2012; Pachankis, 2015; Parsons et al., 2015b; Parsons et al., 2012; Stall et al., 2008) , this sample is particularly suitable for investigating the co-occurring health threats, including minority stress and mental health-associated affect, facing this population.
Participants and Procedures
Enrollment began in February 2011 and utilized a variety of recruitment strategies: (1) respondent-driven sampling; (2) internet-based advertisements on social and sexual networking websites; (3) email blasts through New York City gay sex party listservs; and (4) active recruitment in New York City venues such as gay bars/clubs, concentrated gay neighborhoods, and ongoing gay community events.
Eligibility criteria included: (1) 18 years of age or older; (2) biologically male and selfidentification as male; (3) a minimum of nine different male sexual partners in the prior 90 days; (4) self-identification as gay, bisexual, or some other non-heterosexual identity (e.g., queer or pansexual); (5) ability to complete assessment in English; and (6) daily access to the internet (necessary to complete internet-based portions of study, such as at-home surveys and the online daily diary survey).
All participants completed an initial eligibility screening via a brief phone interview with research staff and eligibility was further confirmed at the baseline appointment. Sex criteria were confirmed using the timeline follow-back (TLFB) interview, in which a calendar was used to trigger participants' recollection of daily sexual behavior Sobell and Sobell, 1992) .
Participants were excluded if they demonstrated serious cognitive or psychiatric impairment that would interfere with their participation or ability to provide informed consent, as indicated by a score of 23 or lower on the Mini-Mental State Examination (MMSE) (Folstein et al., 1975) or evidence of active and unmanaged symptoms on the psychotic symptoms or suicidality sections of the Structured Clinical Interview for the DSM-IV-IR (SCID) (First et al., 2002) . Cutoffs for the highly sexually active criteria-having a minimum of nine different male sexual partners in the 90 days prior to enrollment, with at least two of these partners being within the prior 30 days-were based off of prior research (Grov et al., 2010b; Parsons et al., 2008; Parsons et al., 2001) , including a probability-based sample of urban men who have sex with men (MSM) indicating that nine partners is two to three times the average number of sexual partners among sexually active gay and bisexual men (Stall et al., 2003; Stall et al., 2001) .
Participation in the full study required both at-home (Internet-based) and in-office assessments. After eligibility confirmation over the phone, participants received a link to complete an at-home online baseline survey prior to their first in-office appointment. This online survey took approximately one hour to complete. After completion of the baseline survey and appointments, participants completed a prospective daily diary assessment of their affect, daily minority stress, and health behavior for 30 days . Each day, at 8pm, participants received an email with a unique link to that day's online survey. Participants were asked to complete the daily diary survey before going to bed that night, as the link expired at 10am the following day. All procedures were reviewed and approved by the Institutional Review Board of the City University of New York.
The present study uses data from a sample of 376 men enrolled in the parent study, and relies exclusively on data collected during baseline and the 30-day daily diary period. Five men did not complete any daily diaries, and were therefore unable to be included in analyses. The present study, therefore, focuses on an analytic sample of 371 men. Across these men, sufficient data for the present analyses were collected on a total of 8,275 days-this represents a median of 25 (M = 22.3) days of completion per participant or median adherence of 83.3% (M = 74.3%).
Two participants were missing data on employment and are not included in basic frequencies for that variable. Analyses of time-lagged data focus on a subset of 6,769 days' worth of data for which contiguous data were available to be matched.
Measures
In this study, each participant recorded daily minority stress and daily affect (PA, NA, AA) for the duration of one month. Thus, repeated daily measures exist within participants.
Within-person measurements, which fluctuate across days, include two items assessing daily minority stress experiences, as well as the outcome measures of PA, NA, and AA. Betweenperson measurements, which remain constant across days, include participant demographic characteristics.
Between-participant measures. All participants completed a series of one-time measures as part of an online survey conducted from home prior to the baseline appointment.
Demographics/covariates. Participants were asked to report demographic characteristics, including age, race/ethnicity, sexual orientation (gay/queer/homosexual, bisexual), educational level, employment status, income, HIV status (confirmed with an HIV test and with proof of status if positive), and relationship status. The demographic characteristics were assessed using standard pre-defined response options, with the exception of age, which was assessed using a free-response format. For race/ethnicity, sexual orientation, educational level, and income, responses were collapsed into binary measurements to produce meaningful comparisons for the analysis (non-White, White; gay/queer/homosexual, bisexual; less than or greater than 4-year college degree; income less than or greater than $30,000).
Within-participant measures. All participants completed a series of measures on a daily basis as part of the 30-day online daily diary.
Daily Minority Stress. Participants were asked to rank their level of agreement with each of the following statements based on the minority stress model: "Today, I felt good about myself as a gay/bisexual man" (reversed) and "Today, being gay/bisexual stressed me out." For each statement, participants used a 4-point scale to indicate whether they 1 (strongly disagree), 2 (disagree), 3 (agree), or 4 (strongly agree).
Daily Affect. Participants were asked to indicate their daily affective states along PA, NA, and AA dimensions. PA and NA were measured using the Positive and Negative Affect Schedule (PANAS) , which has been previously used in daily diary research (Croft and Walker, 2001; Gable et al., 2000; Mustanski, 2007) . AA was measured using a modified PANAS scale (Mustanski, 2007; Watson et al., 1988) ; AA items were presented together with the PANAS items, a method previously used in research on daily measurements of affect among MSM (Grov et al., 2010a; Mustanski, 2007) . The combined scale included a total of 16 items, such as alert, joy, fear, serenity, jittery, and nervous. Participants were asked to indicate the extent to which they felt each of the items on each day, with response options of 1 (not at all), 2 (a little bit), 3 (quite a bit), and 4 (extremely).
Analyses
Basic demographic characteristics of the sample were examined. A series of two multilevel structural equation models (MSEMs) utilizing Mplus version 7.31 were then run. The first model (Figure 1 ), examined the influence of minority stress on experiences of PA, NA, and AA. In the second model, the same analysis was conducted, but with a time-lagged daily minority stress variable predicting PA, NA, and AA on the following day. Across both models, variables measured at the within-person level were disaggregated utilizing latent intercepts into both their fluctuating within-person and stable between-person effects-at the within-person level, minority stress was treated as a manifest (i.e., observed) variable measured as the average of the two minority stress items (grand mean-centered), while PANAS subscales were treated as latent variables measured by their respective manifest items. Both models were adjusted for White race, gay identity, and age (all grand mean-centered) by regressing each latent variable onto the three demographic variables, given that these were the only demographic constructs correlated with the affect outcomes in univariate associations. The Mplus default of robust maximum likelihood (i.e., MLR) estimation was utilized. Results are reported utilizing standardized coefficients. Table 1 Table 3 , within-person analyses revealed that on days on which participants felt greater minority stress, they experienced lower PA and higher NA and AA. Similarly, at the between-person level, individuals with greater tendencies toward experiencing minority stress experienced lower levels of PA and higher levels of NA and AA. The between-person analyses also revealed that older participants tended to experience lower NA and AA; gay-identified participants, compared to bisexually-identified participants, also tended to experience higher NA and AA; race was not significantly associated with affect in 
Results
Discussion
This study found that daily self-reported experiences of minority stress are associated with daily negative affect (NA) and anxious affect (AA) and negatively associated with daily positive affect (PA), both concurrently and in lagged analyses, in a highly sexually active sample of gay and bisexual men. These findings indicate that minority stress and affect can be conceptualized as time-varying constructs that demonstrate significant associations with each other across days. These results extend previous cross-sectional research showing that minority stress measured as global tendencies is associated with depression and anxiety, as well as several other mental health problems (D'Amico and Julien, 2012; Feinstein et al., 2012; Mays and Cochran, 2001; McLaughlin et al., 2010; Newcomb and Mustanski, 2010; Potoczniak et al., 2007) . The current results demonstrate that minority stress also fluctuates over time and predicts the time-varying primary domains of emotional structure (i.e., PA, NA, and AA) that have been consistently linked to major depressive and anxiety disorders.
The present study also found support for greater between-person than within-person variation in minority stress, suggesting that while minority stress fluctuates across days, minority stress might be best conceptualized as a characteristic experience of certain individuals. Whether this stable trait-like experience reflects a tendency for some gay and bisexual men to accrue more minority stress experiences than others or a reporting style whereby some gay and bisexual men report more minority stress experiences than others merits further examination. However, minority stress, when modeled as both a stable trait-like between-person construct and a timevarying experience, predicted higher NA and AA and lower PA across participants. This result is the first known to suggest that daily measurement of minority stress can compliment trait-level assessments, but also indicates that the current, increasingly vast literature on minority stress conceptualized cross-sectionally is also valid. This study's results suggest a novel measurement approach and also innovatively validate the cross-sectional measurement approach adopted in previous studies of minority stress (e.g., Feinstein et al., 2012; Hatzenbuehler et al., 2009; Mays and Cochran, 2001; Newcomb and Mustanski, 2010; Pachankis et al., 2015) .
The time-lagged analysis revealed that minority stress experienced on a given day positively predicts NA and AA and negatively predicts PA on the following day, yielding preliminary support for a causal relationship between minority stress and affective disruptions.
Previous research on rumination and minority stress supports this pattern of findings.
Rumination, a defining feature of poor affect regulation, refers to a passive and repetitive focus on one's distress and related circumstances. Preliminary evidence suggests that gay and bisexual men are disproportionately likely to ruminate compared to heterosexuals (Hatzenbuehler et al., 2008) and that rumination is associated with experiences of minority stress (Hatzenbuehler et al., 2009 ). The fact that rumination exacerbates and maintains NA and AA and lower PA over time (McLaughlin et al., 2007) substantiates the present study's finding that minority stress predicts NA, AA, and PA on subsequent days. Although daily rumination was not measured in the present study, previous experimental research indicates that sexual minority participants who ruminate upon recalling a personal discriminatory event exhibit prolonged distress compared to participants who do not ruminate (Hatzenbuehler et al., 2009 ). Thus, future investigations into time-lagged associations between minority stress and affect should include measures of possible mediators of the minority stress-affect relationship, including rumination.
This study contributes to the small but growing body of research that examines sexual minority individuals' daily experience. Whereas two previous daily diary studies of sexual minority individuals have found relationships between stigma-related experiences and psychological distress (Hatzenbuehler et al., 2009 ) and sexual orientation disclosure and subjective well-being (Beals et al., 2009) , no known study has examined the time-lagged associations between minority stress and affective experiences across 30 days. Time-lagged analyses come closer than analyses of concurrent associations to establishing a causal role of minority stress in the prediction of affect, although an experimental design would be capable of more definitively establishing the direction of this effect. Further, the use of a 30-day assessment period extends related work that has been limited to shorter assessment periods (e.g., Pachankis and Hatzenbuehler, 2013; Pachankis et al., 2011) .
Results of this study must be interpreted in light of its limitations. The sampling approach represents a methodological strength, yet poses a challenge to generalizability. Specifically, while the sample is composed of substantial diversity in terms of race and ethnicity, age, SES, and HIV status, participants were, by design, also highly sexually active and lived in New York City. Future daily diary studies of minority stress and affect should enroll a nationally representative sample, which would allow for a more complete examination of moderating factors, including the impact of demographic factors and geographic location on the effects uncovered here. Further, the self-report nature of this study's measurements might have yielded biased estimates, given the known confounds between mental health status and reports of stress (Dohrenwend, 2006; Meyer, 2003a) . Additionally, the measure of daily minority stress used here was created for this study and is in need of further validation in studies using diverse sexual minority samples and conjointly administered daily measures capable of establishing the scale's construct validity. Lastly, the measure of daily minority stress used here best represents the minority stress processes of internalized homophobia and rejection sensitivity, yet does not represent discrimination or sexual orientation concealment; as such, results from this study may have limited generalizability to broader operationalizations of minority stress, and future measurements of minority stress should assess all core processes of minority stress.
While this study demonstrates a more nuanced association between minority stress and affect than currently exists, the complex interplay between minority stress, affect, and health outcomes should be explored in future studies. Minority stress has been implicated in the syndemic surrounding gay and bisexual men's health (e.g., Pachankis, 2015; Parsons et al., 2012; Parsons et al., 2015b; Stall et al., 2008) . Previous work has also indicated that various domains of state affect might contribute to some of gay and bisexual men's syndemic conditions (Bousman et al., 2009; Grov et al., 2010a; Mustanski, 2007) . Therefore, delineating the mechanisms through which sexual minority stress and affect contribute to this phenomenon is essential to addressing the health concerns of sexual minority men.
The findings of this study also have implications for the elimination of sexual orientationbased mental health disparities. Eliminating health disparities must be a priority of future national and international public health initiatives. At the distal level, institutional policy change that seeks to create more favorable social climates for sexual minorities, such as the repeal of laws oppressive to sexual minorities and the passage of laws that protect their rights, may be effective in reducing minority stress in these populations, and therefore a most effective method for reducing sexual orientation-related health disparities. At the proximal level, clinical interventions for the treatment of mood and anxiety disorders among gay and bisexual men could employ therapies aimed at developing healthy coping strategies to deal with minority stress (e.g., Cook et al., 2014; Miller and Kaiser, 2001; Pachankis, 2014) . Combined with upstream changes that reduce the prevalence of minority stress exposure, individual-level interventions that empower sexual minority men to cope with the emotional effects of minority stress have the potential to yield a lasting impact on the reduction of mental health disparities, and ultimately reduce co-occurring adverse health conditions among gay and bisexual men. Results of this study suggest that delivering coping interventions to those men at greatest risk of experiencing minority stress would be an effective use of limited public health resources. Figure 1 . The above figure visually depicts the multilevel structural equation model used to predict both withinperson and between-person experiences of positive, negative, and anxious affect with daily fluctuations in, and tendencies toward, experiencing gay-related minority stress (measured at the day-level). Black dots at the withinperson level represent random intercepts which are then treated as latent variables at the between-person level that differ only across individuals. As can be seen, the same factor structure for the PANAS variables was used at both the within-and between-person levels. 
